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Indian Standard 

SPECIFICATION FOR COLD-ROLLED 
STEEL STRIPS FOR SPRINGS 

( First Revision ) 

0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 28 November 1975, after the draft finalized by the 
Wrought Steel Products Sectional Committee had been approved by the 
Structural and Metals Division Council. 

0.2 This standard was first published in 1965. While reviewing the 
standard in the light of the experience gained since its publication, the 
committee found it necessary to incorporate the surface and edge 
conditions, decarburization and some additional physical characteristics in 
the revised version of the standard. The designations of steels ( see Table 1 ) 
have also been brought in line with IS : 1762 ( Part I )-1974*. 

0.3 Cold-rolled steel strips covered by this standard may be used in the 
as rolled or annealed as well as in the hardened and tempered condition for 
the manufacture of steel springs for various purposes. Most of the 
products made from cold-rolled or annealed steel strips are heat-treated to 
obtain tensile strength values specified by hardening and tempering. 

0.4 Hardening and tempering is the usual treatment applied to steels 
covered by this standard. An advantageous process for increasing the 
fatigue strength of these steels is heating them to hardening temperature 
while simultaneously carbo-nitriding the surface. 

0.5 For the benefit of the purchaser, an informative appendix (see 
Appendix A ) giving particulars to be specified while ordering for the 
steel strips, has been included. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accordance 
with IS:2-1960f- The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this 
standard. 



♦Code for designation of steels: Part I Based on letter symbols ( first revision ). 
t Rules for rounding off numerical values ( revised ), 
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1. SCOPE 

1.1 This standard covers the requirements for cold-rolled steel strips for 
the manufacture of springs for various purposes. 

2. SUPPLY OF MATERIAL 

2.1 General requirements relating to the supply of steel strips shall conform 
toIS:1387-1967*. 

3. MANUFACTURE 

3.1 Steel shall be manufactured by the open hearth, electric, duplex, basic 
oxygen or a combination of these processes. In case any other process . 
is employed by the manufacturer, prior approval of the purchaser shall be 
obtained. 

3.1.1 Steel shall be of killed type. 

4. GRADES 

4.1 Steel strips shall be one of the eleven grades specified in Table 1. 

5. FREEDOM FROM DEFECTS 

5.1 Strips shall be free from harmful defects, such as scale, rust, blisters, 
laminations, cracked edges, etc. 

Note— • Where coil is supplied, the degree or amount of surface defects may be 
expected to be more than in cut lengths because of the impossibility of rejecting 
portions of a coil. This shall be taken into account by the purchaser in his assess- 
ment of the material. An excessive amount of defects may be cause for rejection. 

5.1.1 In case strips are supplied with mill edges, complete plus partial 
decarburization, as indicated by the proportion of ferrite, shall not extend 
to a depth below the surface greater than 3 percent of the nominal thickness 
of the material at a distance not less than 20 mm from the edge. 

5.1.2 In case of strips supplied with slit edges, decarburization shall not 
exceed 3 percent at any point of the strip. 

5.2 Strips shall be usually supplied with mill edges. When supplied with 
sheared edges, the edges shall be free from burrs. 

5.2.1 Any edge condition other than that mentioned in 5.2 shall be sub* 
; ect to mutual agreement between the purchaser and the supplier. 



•General requirements for the supply of metallurgical materials ( first revision ). 
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IS: 2507 -1975 

6. CHEMICAL COMPOSITION 

6.1 The ladle analysis of the material, when analysed in accordance with 
the appropriate part of IS: 228*, shall be as given in Table 1. 

6.2 Product Analysis — The permissible variation in the case of product 
analysis from the limits specified in Table 1 shall be as follows: 

Constituent Permissible Variation Over 

Specified Limits 
Percent 

Carbon ±0*03 

Manganese ±004 

Silicon ±003 

Sulphur +0005 

Phosphorus +0005 

Chromium ±0-03 

Vanadium ±002 

Note — Variations shall not be applicable both over and under the speci6ed limits 
in several determinations in a heat. 

7. ROLLING TOLERANCES 

7.1 Tolerance on thickness of the steel strip shall be as specified in Table 2. 
The thickness of the steel strip shall be measured at a position not less 
than 10 percent of the ordered width from the edge for widths up to and 
including 75 mm. For higher widths the position of measurement of 
thickness shall be not less than 10 mm from the edge. 

7.1.1 The variation in thickness of material across the width shall not 
exceed half the total tolerance given in Table 2. 

7.1.2 Tolerances other than those specified in Tables 2 and 3 are subject 
to mutual agreement between the purchaser and the supplier. 

7.2 Materials when supplied shall be reasonably flat. Dish (concavity 
across width ) in hardened and tempered strips shall not exceed 0*025 mm 
per 25-mm width or part thereof for thickness up to and including 1*5 mm 
and 035 mm per 25-mm width or part thereof for thickness over 1*5 mm 
( see Fig. 1 ). 

7.2.1 When a 5-m length of strip is allowed to lie on a flat surface by its 
own weight, no part of the strip shall lift more than 5 mm from the flat 
surface. For this purpose, rise should be measured from the surface 
nearer to the flat surface. 



•Methods of chemical analysis of steels ( second revision ). ( Being issued in parts ). 
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TABLE 2 TOLERANCES ON THICKNESSES OF STEEL STRIPS 

(Clauses 7.1, 7.1.1 and 7.1.2) 
All dimensions in millimetres. 



Thickness* 




Tolerance for Widths 






r r 

Up to and 

Including 

100 


Above 100 

Up to and 

Including 

125 


Above 125 

Up to and 

Including 

250 


Above 250 

Up to and 

Including 

400 


Above 400 

Up to and 

Including 

650 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


010 


±001 


±0-01 


— 


— 


_ 


015 


±0-01 


±001 


±002 


±002 


±002 


0-20 


±0*02 


±002 


±0-02, 


±0-02 


±003 


0-25 


±0-02 


±002 


±002 


±003 


±003 


0*30 


±0-02 


±002 


±003 


±003 


±003 


040 


±0-02 


±003 


±003 


±003 


±004 


0-50 


±003 


±003 


±003 


±004 


±004 


0-60 


±003 


±003 


±004 


±004 


±005 


080 


±003 


±004 


±005 


±0*05 


±005 


100 


±004 


±004 


±005 


±006 


±006 


1-25 


±004 


±005 


±006 


±006 


±007 


1-50 


±005 


±005 


±006 


±007 


±008 


1-80 


±005 


±006 


±0-07 


±008 


±0-08 


200 


±006 


±0-06 


±007 


±008 


±009 


2-50 


±006 


±007 


±008 


±009 


±010 


300 


±007 


±008 


±009 


±010 


±011 


355 


±008 


±009 


±010 


±011 


±012 


400 


±008 


±009 


±0-11 


±012 


±013 


500 


±009 


±010 


±013 


±014 


±015 



•When intermediate thicknesses are specified, the tolerance of the next larger thickness 
step is applicable. 
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7.3 The tolerances on width when supplied in sheared or mill edges shall 
be as given in Table 3. When the strip is supplied in the round or 
dressed edge condition, the tolerance on minus side shall also be permis- 
sible, which shall be up to 0*5 mm, Max. 



TABLE 3 TOLERANCES ON WIDTH WHEN SUPPLIED 
MILL EDGE AND SHEARED EDGE 

( Clauses 7.1.2 and 7.3 ) 

All dimensions in millimetres. 

Nominal Tolerance on Nominal Width 



IN 



i mi, kin baa 


Up to 

and 
Includ- 
ing 100 


Above Above 
100 Up 125 Up 
to and to and 
Includ- Includ- 
ing 125 ing250 


Above 
250 Up 
to and 
Includ- 
ing 320 


Above 
320 Up 
to and 
Includ- 
ing 400 


Above 
400 Up 
to and 
Includ- 
ing 500 


i 
Above 
500 Up 
to and 
Includ- 
ing 600 


(1) 


(2) 


(3) 


(4) 
For Mill 


(5) 
Edge 


(6) 


(7) 


(8) 


010 to 50 


±1-5 


±w 


> ±2-2 


±2'5 


±33 


±4'4 


±6 








For Sheared Edge 








010 „ 060 


±015 


±0-2 


±0-25 


±03 


±04 


±05 


±0-6 


0-61 „ 100 


±0-2 


±0-25 ±03 


±0-35 


±0*45 


±0-55 


±065 


1 01 „ 200 


±0-25 


±03 


•±04 


±05 


±0-6 


±0-7 


±08 


201 „ 300 


±03 


±0-4 


±05 


±06 


±0-7 


±085 


±1-0 


Above 3 


Sub 


J « 


c t t 


o 


a g r 


e e m 


e n t 










L 


































W = Width of strip 
L «= Length of strip 
F — Variation from flatness 

Fig. 1 Flatness of Strip 
8 
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7.4 Edge camber ( lateral departure of the edge of the material from 
straight line forming a chord ) shall not exceed the tolerances given in 
Table 4 {see Fig. 2). 

TABLE 4 TOLERANCES ON EDGE CAMBER FOR COLD-ROLLED 
UNHARDENED, HARDENED AND TEMPERED STEEL STRIPS 







All dimensions in millimetres. 




Specified Width 


Specified Thickness 


Maximum Tolerance on Edob 
Camber in any 2 000-mm Length 


r 

Over 


Up to and 
Including 


Over 


Up to and 
Including 


Cold Rolled 
Unhardened 


Hardened and 
Tempered 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


— 


50 


— 


2 


10 


2 


— 


50 


2 


— 


13 


3 


50 


250 


— 


2 


6-5 


2 


50 


250 


2 


— 


13 


3 


250 


600 


— 


2 


65 


2 


250 


600 


2 


— 


13 


3 





I 














i 


i 


^ 




W 


' • 


PLAN 




I 


i 


^— — — ^^ 


C 



W - Width of strip 
L — Length of strip 
C — Edge camber 



Fiq. 2 Edge Camber of Strip 
9 
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8. CALCULATION 

8.1 The weight of steel strips shall be calculated on the basis that steel 
weighs 785 g/cm 3 . 

9. TREATMENT 

9.1 The material may be supplied in the cold-rolled, annealed or hardened 
and tempered condition or in any other condition subject to mutual 
agreement between the purchaser and the supplier. Recommended heat 
treatment for the material is given in Appendix B. 

10. PHYSICAL PROPERTIES 

10.1 Physical properties of cold-rolled steel strips for springs are given in 
Appendix C for information. 

10;2 When specified in the order, the frequency of tests for physical 
properties shall be subject to mutual agreement between the purchaser and 
the supplier. 

11. DELIVERY 

11.1 The material shall be delivered either in coils or in straight lengths as 
agreed to between the purchaser and the supplier. 

12. SURFACE CONDITION 

12.1 The surface of cold-rolled, annealed or hardened and tempered steel 
strip, when delivered, may be either dull, bright, polished, or polished and 
tempered. 

12.2 Strips shall be adequately coated with rust-preventive oil as agreed to 
between the purchaser and the supplier. 

13. PACKING 

13.1 Strips shall be supplied in coils or bundles of cut lengths or in 
packages each weighing not more than three tonnes as may be agreed to 
between the purchaser and the supplier. 

13.2 Strips shall be packed in waterproof paper or polythene or polythene- 
lined hessian and securely tied around with hoop iron. A number of coils 
may be bundled with wooden battens in between or may be packed in 
wooden boxes. Strips may also be packed with separate thin metallic 
sheets wrapped around and with bands of hoop iron. 

10 
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14. MARKING 

14.1 Each bundle or package of steel strips shall be legibly marked with the 
name or trade-mark of the manufacturer; size; grade; and the cast number 
or identification mark, by which the steel can be traced to the cast or casts 
which it represents. Steel designation should also be marked on each 
bundle or package. 

14.2 BIS Certification Marking 

The product may also be marked with Standard Mark. 

14.2*1 The use of the Standard Mark is governed by the provisions of 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



15. SAMPLING 

15.1 Sampling for Chemical Analysis — The ladle sample analysis shall be 
supplied by the manufacturer. If the product analysis is required by the 
purchaser, at least one sample product shall be taken from each cast. 

15.1.1 For product analysis the selection of samples shall be carried out 
in accordance with * Indian Standard methods of selection and preparation 
of samples for product analysis' ( under preparation ) ( see Note ), 

Note — Till such time the standard under preparation is published, sampling 
plan shall be as agreed to between the parties concerned. 

15.2 Sampling for Mechanical Tests — If required for the purpose of 
mechanic^ tests, one sample for every 20 tonnes or part thereof with a 
minimum of one per cast shall be selected. 

15.2.1 Test pieces for mechanical properties shall be taken in the 
direction of the fibre, the rolling direction. 

153 Selection and preparation of samples and test pieces shall be in 
accordance with IS: 371 1-1966*. 

16. RETEST 

16.1 Should any one of the test pieces first selected fail to pass any of the 
tests specified in this standard, two further samples shall be selected from 
the same lot for testing in respect of each failure. Should the test pieces 

* Method for selection and preparation of samples and test pieces for mechanical 
tests for wrought steel. 

11 
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from both these additional samples pass, the material represented by the 
test samples shall be deemed to comply with the requirements of that 
particular test. Should the test pieces from either of these additional 
samples fail, the material represented by the test samples shall be deemed 
as not conforming to this standard. 



APPENDIX A 

( Clause 0.5 ) 
INFORMATION TO BE GIVEN BY THE PURCHASER 

A-l. BASIS FOR ORDER 

A-l.l While placing an order for the purchase of steel strips for springs 
covered by this standard, the purchaser should specify the following: 

a) Description regarding grade, designation, size, etc; 

b) Condition of delivery; 

c) Method of manufacture; 

d) Any special requirement; and 

e) Test report, if required. 



APPENDIX B 

( Clause 9.1 ) 
MECHANICAL WORKING AND HEAT TREATMENT 

B-l. SHAPING 

B-l.l Shaping is performed cold by cutting, shearing, stamping, die pressing, 
bending and coiling. In case of difficulties being encountered in shaping, 
intermediate annealing is required. If hardened parts have to be 
annealed, the annealing temperatures stated in Table 5 shall be used, 
paying particular attention to the statements made in B-2.1. 

12 
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TABLE 5 RECOMMENDED TEMPERATURE FOR THE HEAT 
TREATMENT OF COLD-ROLLED STEEL STRIPS 




( Clauses B-l.l, B-2.1 o/w/B-3.1 ) 




Grade 


Designation 


Soft 

Annealing 

°C 


Hardening 

in Oil 

°C 


Temperino 
°C 


(1) 


(2) 


(3) 


(4) 


(5) 


1 


45C 8 # 




* 830 to 860 


380 to 440 


2 


55C 6 




820 „ 850 


390 „ 450 


3 


65C 6 




810 „ 840 


400 „ 460 


4 


70C 6 


600 to 650 


800 „ 830 


420 M 500 


5 


75C 6 




780 „ 810 


420 „ 500 


6 


80C 6 




780 „ 810 


430 „ 510 


7 


85C 6 . 




, 770 „ 800 


440 „ 520 


8 


98C 6 


620 „ 660 


770 „ 800 


280 „ 340 


9 


55Si7 


640 „ 680 


830 „ 860 


300 „ 360 


10 
11 


50Cr4 
50Cr4V2 


I 640 „ 680 


830 „ 860 


280 „ 340 



B-2. ANNEALING 

B-2.1 The material shall be progressively and uniformly heated to the 
temperature stated in Table 5 and soaked for a period depending upon 
the cross section and shall then be cooled down as slowly as possible 
( being left in the annealing furnace ). 

B-3. HARDENING AND TEMPERING 

B-3.1 The material shall be progressively and uniformly heated to the 
hardening temperatures as indicated in Table 5 and soaked for a period 
depending on its cross section. The lower limits of the temperature ranges 
are applied to relatively small dimensions, the upper limits to the large 
dimensions. The tempering temperatures indicated in Table 5 ( approxi- 
mate values ) have to be selected in accordance with the strength properties 
required. To maintain narrow ranges of strength properties by suitable 
hardening and tempering treatments, it is necessary to pay attention to the 
fact that the different casts as delivered may exhibit uniform hardening 
properties but may require certain gradations of the tempering tempera- 
tures. To avoid difficulties in maintaining the strength values required, 
it is, therefore, advisable to carry out the fabrication keeping the different 
casts separate. Tempering should be carried out directly after the 
hardening treatment to avoid cracking on hardening. 



13 
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APPENDIX C 

( Clause 10.1 ) 

PHYSICAL PROPERTIES 

C-l. PHYSICAL PROPERTIES OF COLD-ROLLED STEEL STRIPS 
FOR SPRINGS 

C-l.l Physical properties of cold-rolled steel strips in the annealed and 
hardened and tempered conditions are given in Table 6. 

C-1.2 The Vickers hardness test shall be carried out in accordance with 
IS: 1501-1968*. 

C-1.3 The tensile strength, yield stress and percentage elongation shall be 
determined in accordance with IS : 1663-1972f and IS : 1608-1972 J. 



♦Method for Vickers hardness test for steel ( first revision ). 

fMethod for tensile testing of steel sheet and strip of thickness 05 mm to 3 mm 
( first revision ). 

J Method for tensile testing of steel products ( first revision ). 

14 



AMENDMENT NO- 1 JUNE 1978 
TO 

IS : 2507-1975 SPECIFICATION FOR COLD-ROLLED 
STEEL STRIPS FOR SPRINGS 

( First Revision ) 

Corrigendum 

(Page 15, Table 6, Note 2, line I ) — Substitute 'L t ~U5mm' for 
l L - 12*5 mm'. 

Alteration 

(Page 6, clause 7) — Substitute TOLERANCES' for 'ROLLING 
TOLERANCES'. 

Addendum 

(Page 6, clause 7.2.1 ) —Add the following Note and clause after 
7.2.1: 

'Note — This is applicable to only hardened and tempered strips. 

7.2.1.Lin case of cold-rolled strips supplied in coils the flatness 
tolerances shall be mutually agreed to between the purchaser and the 
manufacturer/ 

(SMDC5) 
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AMENDMENT NO. 2 APRIL 1979 

TO 

IS: 2507-1975 SPECIFICATION FOR COLD-ROLLED 
STEEL STRIPS FOR SPRINGS 

(Firet Revision) 

Alteration 

(Page IS, Table 6, heeding of col 6) - 
Substitute 'Elongation, for 'Elongation, 

Percent, Min, Percent, 

Gauge Length Min' 

■ „ 5.65 x/So' 

(SMDC 5) 
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IS : 2507 - 1975 

( Continued from page 2 ) 

Members Representing 

Shri N. S. Chatterjee Hindustan Steel Ltd, Bhilai 

Shri V. G. Kartha ( Alternate ) 
Shri D. M. Davar The Premier Automobiles Ltd, Bombay 

Shri A. T. Borate ( Alternate ) 
Shri R. N. Ghosh Indian Standard Wagon Co Ltd, Burnpur 

Shri R. C. Jha Alloy Steels Plant, Durgapur 

Shri V. L. N. Murthy ( Alternate ) 
Shri S. V. Kudva ( JR ) Canara Workshops Ltd, Mangalore 
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BUREAU OF INDIAN STANDARDS 

HOOQqUOTWn: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 

Telephones: 323 0131 , 323 3375, 323 9402 

Fax : 91 11 3234062, 91 11 3239399, 91 11 3239382 

Talagrams : Manaksanstha 
(Common to all Officas) 

Centra/ Laboratory: 

Plot No. 20/9, Site IV, Sahibabad Industrial Area, SAHIBABAD 201010 
Roglonml Offhm: 

Cantral : Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
•Eastern : 1/14 CIT Schame VII M, VIP. Road, Maniktola. CALCUTTA 700064 
Northarn : SCO 335-336, Sactor 34-A, CHANDIGARH 160022 
Southarn : CIT. Campus, IV Cross Road, CHENNAI 600113 
fWastarn : Manakalaya, E9 Bahind Marol Talaphona Exchange, Andhari (East), 
MUMBAI 400093 

Brmnch Office*: 

Pushpak', Nurmohamad Shaikh Marg, Khanpur, AHMEDABAD 380001 
tFeenya Industrial Araa, 1st Stag©, Bangalore - Tumkur Road, 

BANGALORE 560058 
Gangotri Complax, 5th Floor, Bhadbhada Road, T. T Nagar, BHOPAL 462003 
Plot No. 62-63. Unit VI, Gang a Nagar, BHUBANESHWAR 751001 
Kalaikathir Buildings, 670 Avinashi Road, COIMBATORE 641037 
Plot No. 43, Sactor 16 A. Mathura Road, FARIDABAD 121001 
Savitri Complax, 116 G. T. Road, GHAZIABAD 201001 
53/5 Ward No. 29, R. G. Barua Road, 5th By-lane, GUWAHATI 781003 
5-8-58C, L. N. Gupta Marg, Nampally Station Road, HYDERABAD 500001 
E-52, Chitaranjan Marg, C-Scheme, JAIPUR 302001 
117/418 B, Sarvodaya Nagar, KANPUR 208005 
Sath Bhawan, 2nd Floor, Bahind Leeia Cinema, NavaJ Wshore Road, 

LUCKNOW 226001 
PatHputra Industrial Estate, PATNA 800013 
T. C. No. 14/1421, University P. O. Palayam, 

THIRUVANANTHAPURAM 695034 
NIT Bulking, Second Floor, Gokulpat Market NAGPUR 440010 " 
Institution of Engineers ( India ) Builcing, 1332 Shivaji Nagar, PUNE 411005 



•Sales Office is at 5 Chowringhee Approach, P. O. Prinoep Street 

CALCUTTA 700072 
tSaies Offica is at Novelty Chambers, Grant Road, MUMBAI 400007 
tSales Offica is at T Block, Unity Builcing, Narashimaraja Square. 

BANGALORE 560002 



Telephone 


8-77 00 32 


323 76 17 


337 86 62 


60 38 43 


235 23 15 


832 92 95 


550 13 48 


839 49 55 


55 40 21 


40 36 27 


21 01 41 


8-28 88 01 


8-71 19 96 


54 11 37 


20 10 83 


37 29 25 


21 68 76 


23 89 23 


26 23 05 


6 21 17 


52 51 71 


32 36 35 


27 10 85 


309 65 28 


222 39 71 
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